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^-71^- ^ *rq-i: ^*f7) ^tb £ 3^ 

f-*Hl ^^M, ^ ^ ^ ^"71 Jl^H *l*13^r -H^; ^ ^ <5>^ 

<3*H ^^^^ ^^H^ ^ ^^M, ^"71 Jl^S] 
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Q&S-tf {Vibration motor} 

S. 2^ £ 1^) ^l^S.Ei^l 3} ^1-2] A>Al£o]cf. 

£ 5^ £ 4^1 ^2^2] 31^7.}^ 

£ 6-& S. 4^1 ^l^S-E^ s]^^>^l ^^£^rf. 

£ 8^ £ 4S] ^J^Eli ^-4=1 » #eH« ^51°1ct. 

l: ?1H^ 2: 13 

3: *fll sq->H 4: «1H ^ 

5: 6: ^r^lB 

7: ^*fl 8: FPCCEE^r PCB) 

9: 10: *fi2 
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11: m<Q 12: 
14: ##7l-^ 15: 

-SHI* ^^1 

<18> ^HV^^S #>07l7lo11^ o. ^o) Af-g-Sji- ^^E^S}- ^l^olcf. ^1 



<i9> ^tfl^l ^-g-SlJi ^Jf£Elb ^Aj-o]] ^ s.^ B]-^(flat type)4 

t%<Q (cylinder type)AS -^H §^}J E}-<y ^^s. E ^ ^ o. 

2.E^ iflJjLofl o^a]^ ol§ s\#X\ 7 }i=. ^ ^o] Hlm^ ^2:3. ;*):§. °- ^A]^ 

*H^l])o]B\ o]MM.^])9^ 2]^«.^o] 2) ^K^i <^l-e))5. °] -f-o} nf . ^, 3§^-o] 
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a. ^(ioo)si ^•w.^o.s. *>^-7i ^(ioi)oi ^^ji, o] spm^uodsi ^^o)i^ ^-Ai^-g- 

.nel^^ f>ZLv|]B(102)7> ^-^tb y o v ^^-S. ^-^4. 



J±eH!(100)2] ?11°1^(110H1 ^^fl^ tI^^H, «-e|-^(100)4 ?!M^(110)^r ^ 

^ ^HH(105H Sl«fl>H ^^^^f. ^>HS(105)o11^ £ 2 ^^sq- Qo] 7}±§-*}7\] 
7>(120)7} ojnfl^ s)^>(120)^ afl<H%(121)4, #^7l#(122)-4, 3^-*} 

(123), ^^^^(124)4 ^^1(125) ^ ^^#(126)^ ol^^lcf. 

^7l ^(122)^ ^^£1^ ^^^5.71^0]^ , ^ofi -^sm ^^-^X 123)5. 

#Qo] °}7}S)t£ ^7)^(122)^ z\#d\) i£ftQ-$r ^ ^^^^(124)^1 *\ 

3- ^ ^^>(i23)^ ^71^(122)^1 7-l^oilA-l f^Y^ 

^lZL^H7> OJ^V 1}2\SL5L ^-g; ol s^Ai ^^o] i^#Sl7ll *fl^5l^ 
^392(124)^: 7-1-^-^ n>ZLMlH(102)5l- ^ ^ ^ x%°\)*) #Jr cfl 

^-51711 ^^i- ^°]5L ^ o}^ ^oj^ ^l^M, ^7l^-(122)^l *)3. ^ 

^21 ^^ol ^g-^tf. 

^^■11(125)^ ^ JlHl^-i- $Hr lli o]^olxH , ^-71 #^-7l# 

(122)oll ^isl^r ^i29J(124Hl tfl^^ ^°fl S-^21 ^^Tll 

&m ^#(126)^ tilH^(121)2l- ^^i^^(124)2f ^(125)# ^-71^(122 HH ^Jl 
^ ;goj-g- <H*1 ^°1*=K olnfl ^-71 J7^7>Sf ^|^>(120)* 

o. 71^(101)^1 §>^ol 5l^S\51 ^f|- 7} (123)2}- $^5.^ ^ s} tH£2| 

£14=) (127) oil 21*11 ^7l2H S 91^^14. 
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<24> # 7 ]«q- Sl^S.^* H.e^ Bf<y ^S-E^JL r>\v\ , o] ^ *V ^5-E^ ^)^^>7> 

Sl^f-^l <4eH ti.fr|4=l(127)7l- ^^>^ ^H^ES}- /|jnjEf A>olo] zz.^ ^u^g^ 7} 7% 
*\SLS. n}£^i4, ^7l^ol A4 3f ^-^§>7ll E) ^ &^7> £t> ^1^.^^ ^3^1 

3^7 ^1-^1-^1 &7}^9l 333 <?>3^ «<Hfl*}7fl£H ^SLE^ A^-g- 7^H7l7lM- ( 

<25> 4^1, ^le^l ^o V 7l^- ^ Ej-°J ^^0] £3^- ti-S]^^- 

5LE|^ ^-f 2.E^ ^S^^ A>-g-^>7fl SH, 71^2] ti.e^ ^ S-E^ 

<26> £ 3£. ^Eflo) joe^e]^ ^1^-S.e^ ^^£o]cf. £ 3*\}*\ , ^\^}^ £.3.(202) 

£3(202)3 sHf-^] ^vtg ^^1^(203), £3(202)3 #^EH1 ^13^r f^l 

(205) 1- XW7fl ^cf. £.3(202)3 ^°o V £- 2] ^1^(204)0] *}w 0 >£5. £33" -H3 

<27> .g-^ £ 30^ Jl^7>^ ^-71 5l^i7>^ 3*1^(204)3- ^^V^l 5)^(204)3 5]^ 

* «fl^^(208)# i^fJl SU3". tilH^ (208)£r ^3 i±EHjK209)3 ^<H| 

^ ^3^, Stir ^7} J± 3-35(209)3 A o V ^-^°fl^ 71^(206)^1 ^ ^1 ^bcf- 7]& 

(206) ^-oflfe 3.°^ (2l0)o] -^-^-SlZL, ^71 3<|K210H UI«I*Hr 3ff-# W*l"cr 3335. : U 
(211)ol ^-71 71^(206)^1 IJ^H 3*l*>7ll ^3-. 
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^7}9\- w.e.^^^ B}-<a ^l^SEi^ si^Hl 3 ^1^(204) o] 

3711 ^JELsL, a^^g- S^Hl 33l*l?l^r ^2:^ 

*>^* ^-2.71711 SH ^13^* *1*)"*MI ^7} 



[^t^ol o]-ji^ ^ 71-3 34^] 

Jl^Hl i^^hg- xl^A]7l£^- <5>^ ^ofl a)*fl ^^B\9] S\#X\2] 2\&o] ^ 
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^# ^ *}--§-] 

<32> # 7 ] S+ ^ IH^M ^^JLS*!, ^ 3^5} f^^-i- S)^ 

£ #7l 3j£*M*] 5)^* *l*l*Rr JL^T-}* ^S.&H] #7l S^V^ 3]^ 

f^H #<ys)u}, Avu. ^ ^« ^.^oi # 7] jl^HI *l*l£l^ jl^; #-¥" ^ 
ig^oi ^^^si #7l n^n^ ^^1 

<!?K£1=- #7l si^y^ sl^^Hl ^i^-sl^ *1H^; #7l JL^^h§- ^^^.s. *1*1 # 

7) JL^x}°) ifl^ #«- ^o^l # 7 1 Jl^^^ #^4 *]#«5Kr *fll S}^; ^ #71 

«1H^ <s}«- #7l S)^^>1- ^l^m ^ #71 -H^^-fr # 

71 JL^*H1 #^1^ *fl2 if^Kr 21-S-S.El-i- 

<33> ti}^^)^ AV 7l 5]^^ ^ #7l ^<H^1 iH^^7l 7] ^ *\}=L 

^B5L o)^o]^\ ^^-7>1- i^-Jl, #71 iL^*Kr #71 *)^>S1 S<|^ ^^1^ Cfl-g-^ ^ 

*H #^3^ W-^UlB ^ #7l 3fl-*HI Sl7>*Hr 3* 

^^3. *Vcf. Stt ti^^^Tfl^r #7l JL^7Rr ^ #7l i2<iHl I2«i^ 7l 7l ^ 

<34> tll-^sl-Tti^r #71 JI^*}^ ufl^ #J=L ^o o Voim ^ 3 °1 , #7l *fll # 

71 Jl^# ^^11- ^ 5^, #7l JL^7}9) *}Jf f^l^r #71 JL^^o) #oj:g 

^ Sflfe ##7l^o] # 7 ] X) 2 ^ 7 > #71 «7l^ #Jf6j| ^ *1 *>5L^- ^ ^ %14 

<35> <£*V «>#^l^m #71 ##7l^m JI^^HI 2^3* 7>*>^ ^17}- ^^Jl, #71 

Jf^o} Aj-tLofl #71 ^12 ^ 7} $l*l*Hr 53 -i: ^ ^-S-2.E^# ^1^^. 
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HV^^Tdfe #7l m *ft2 S±*\ei\ #7) tifl<H*S^ 2j- JL , #7l 

«1H^ #^ iE^r ^^o] ^o>^^ Eflol^^ OS. f^s]7ll|, #7l 

tilH^ #^f SE^r ^ ^ 7> *S#ol ^ ^ &rj-. 



i&th £ &*$£r 3^ £ #7l 3<ajoH s^i ^^Rr #3"SU, ^ 

°o Vo fl ^##°1 ##7l-^o] iflJMI ^?>-§- £jL, #^- ^°<H 

#7] «L^# #7l ##7l^ofl o^^o] #<ysH, #7l 

&_&.o\) E^o] ^-ojs]^ j7^^; t}^-0_3. ^7>£ I7fl P>ZLl_ilH* ^^JL, ^ 

^H*r ^ -H-£^>7l ^ ^-^m as; #-¥- ^ ^ ^°1 ^o o v« 

3.9] Sj^l^H ^^-Sl^ afl^l^; #7l ^3-^5. ^SKSE^j- #7l IL^I #^-5] 

^, #7i jl^^i #^4 ^#*Rr *fli £ #7i ^H^si ^ # 

71 ^ #71 JB^* ^r-f-^H #71 ji^^Hl #^-£1 ^ ^2 

«>^*l*f>flSr #71 ^ #°im ^ #7l iS<|H 

71 ^ fli, #71 ^ *\}2 #71 Hfl<H^^ <2l^iL 

4 ^ ^S°-3. w>^sr>7fl^ #71 wlH^^ #JjL SE^ ^ f^o S z}-^ 

^- f«H^ Efl O] 3] ^ o. ^ 3^51 71M-, #-sf S.^ ^ 7> Bl-^-H.^ 

#o] ^o) 7>^-S>nf. a>^-3l^>7ll^ ) #71 ##7l-f-ofl^ JL^ofl S<y^^- 7>^ ^ 7> 
5)3., #71 ^-4=121 #^-oll A o V 7l ^ 2 ^7> ^^l^fe 
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<39> 1^2] ^S-2.E^ ^£Ei5] 3($.Z}2* 5L^X}7} 3€*Kr 

<40> tLa)4=)E^ 5LB]±r H =L$\£. ^-ff ol^ ^]$\ ,^^x}7} ^ °1 aV 

<41> o]isM*\ ¥r ^3 ^aHI- iLei^E]^ ^1^-s.e^i- ofl£. A^^^ 7 )^_ 

M\)o]^9] rfs. ^Kg. E Altb 5L^^m-. JE 8-£- .E 4^1 *1-§-5.e^1 #Efl# £^1 

<42> [Jl^^>] 
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<44> J7^*Kr *>^Sl ti. 21-3! (12), ?)H^(l), H^^Hl 

(5), 3*l*Rr 7)^r(8) £ #7l 7^(8)1 -^^^ S^(ll)4 ^^^S^ 
(9)* S^-*>7fl €4. 

<45> tt^(12)<^|fe al^^(5)ol ^-<^ ^ ^^ol ##7l^(14)°l <8^ 

*>4. ^r, 7>^-ir 7M ^ 9X±r ^ 4-§-fAi^l p>ZL^HS.^-^S1 7>^o] s ^ 



^^*>7fl ^cf. ##71^(14)^ ^<#ofl ^«j-o.s ##S)c^ JZ7^(5) 



^}5M=- Sl^H 3 ifl^^ S\#X}7\ S\^}^ ^ &7fl ^Cf. ^ 
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<48> aL^(5)£- %*gS>\ 7]^%s$o]vi\ , n. ^ #^ #7] « ^(12)^ =-^7l^(14H 

<49> £E*r, s$- 7 )$>\. Qc] S-^l-ofl -H^(5)£: £ 8°fl W>S»f ^o] ^(17)^1 

3* 7>*H ^ SiCf. ^(17)^ ^3 ^-7flo]4. 

<so> ^-71 212^(12)^ ^-a-Tgoil^ FPCCFlexible Printed Circuital ^s}?^, 

PCB(Printed Circuit Board)7> Jf^ck °l^r ^ FPCCiE^ PCBHl^ l7fl o]^^ s^(ii)o] 
-f^t}. S^(ll)^r £ 5<HH<4 ^o] #4}-^cf. £ 50^ 3^(11)^ 371] -f^sH oi 0.14, 

<51> i^(llHl SJ^fe #^£r ^^2l^(9)# 7]*l7fl 5^3), 0)1]^ ^3ijjiL^(9HH 

^ siH m^}±= #ff-» ^^Tfl ^tf. 5^(9)^ FPC( 

J£^r PCB) -S 0 ^ Ol-f-^l ^-^4. Sl^Bfll- ^l^>7l ^V 7 1 =7 

<H(ll)^ ^<y- *4jH(;£Ai*}*i &-g-)7} 3*1^ ^ $14. HULK ^-71 



<52> [Sl^TsV] 

(4)^ i^>7ll ^cf. 
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<55> 13(2)2] Spj^lfe 4^A£ I7fl o^Vcq p>ZLM1H(6)7> ^-^Cf. nfZLUllB 

(6)tt £ 6<KM w>^- £<>1 €^ ^^^-o] ^rf. £.H(2)£l ^ofl^. fl^UHl s^S} 

IHW^I ^RV ^^^ll(7)7> #a|-«tk #*?Nl(7)fe O.S. ^€ lis 

*8^£M, J9L3.S1 ^tiV-i- l-e^>S.s. <2}^<i ^aV^tf. ^^1( 7 )7> ^-a)-^ .s.h(2)7> 

£ 4 * £ 6<H1 SL^sH 

<56> ia(2)S] ^°oHl^f Hfl<H*8(4)°l ^ v ^cf. J2^(5H ^#*>^L, ^1 

AHoll ^^£l£^- #^£H, ^ 91^-. 

<57> s\^ 7 }^ ul^^ S^(ll)2f 2l^i^>^ n>ZLVllB(6) A}c,-|ofl ^-Ag*^ *>7l ^ ^ 

<y*fl 33^- ^ 3#°1 s^*H ^^1(7)^1 ^^*>^o.s <?i*fl *1 

<58> i^oj xlS- S Ei^ *}9\- Tflol^Cl) ^ WL^C 12 H *1*1^ JL^^(5)* 

^-g-^ ^21 #l^>7ll ^Cf. S^Kf S^f^-^ S^^M! 5^3], o] ^ 

#sfl°fl s^^o] sl^^Hl ^-aj-Slji sl^-g; j-LeH^sl alH^ofl ^^^s. ^ ^ 

2:51- q-S.711 
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<59> ^eflo} <£t£*Yo] y^ofl #<$S\o] 7-2i°)7} nfl-g-ofl, 

5\#X}2) *}^o] W^oH ^ S ^^51, ol^fl 3#^H ^^j 

9X9X*\. ^*\, ^4 ^ ^^l^ ^}-§-*>7ti 3^, 

*>^o| JL^ofl JL, JL^ofl ^Sj^r Tflo]^ ^ J^^H u^o^ ^-tifl^t}. 



«1M^(4)£r s^*^ -0-3.(2) #<y-ofl ^^cf. wflo^-gr ^<>1 37^(5)^ 

^l^ol o_3<Hl ^av^^ ^-av^^ ( ^ -g-^v^ 

Cu, Fe, Sn, Pb, C S^-fr tf-g-, ^*}7fl 5};^ -g-*fl 

^*Rr iL^°l M-^S^- S}^ ^?n<q- -g^^-g-^ S| 

MlH^^r iL-i- JL^^(5) ZJ°1^ 60% ^5: = ^j^S. wfl<££H, ^H^# jI^^ ^ 
sj5r.1L 4, 0}^ ^ a># ^g.g. ^ aflo^^ ji^^ ~°]6\] + 

2] ^1T|) ^ ^^-ol o\e\°- ~-^] 7 } ol^j 

24-15 



1020030040306 ^^ Qx}: 2003/10/17 

<64> Hfl<>|^(4)^r JL^T.}^ JI^S)^ ^(3) * 7\}2 ^(10)^ ^ 

^l^Jl, Hfl^^* #«<KVOS ^1^^>7] ^^fl ^^l^Cf. <#7] -H^(5)<>1 ?flol^«4 3] 

<65> ^( 3 )^ Tflol^d)^ ^(15)^: 51*^2) #<EH1 £]*fl ^ 

°o v -¥-^7> ^H*]*}^, Ji^(5)^ 2^<3<i ^JL^-^-S. S*K *112 ^(10) 

^ JL^^(5)^r 3~f-*M ^l^Hr y^(12)^ ##7l^-(14)S] ^^ofl olaV^t}. 

A oM ^2 ^(10)^r £ 8°1H^ ^ ##7l^(5)ofl ^Sl^ ^(17)5] #^°fl # 

°11 tL^i^l- A>-g-*V ^S-ElJitf 5)^71-^ s>#ol 3.7]] ^cf. je^V tLe^sl^ ^S.^ 3 

^7>£] ^cf-g- J± E^* ^3^5- ^1^1^- ^ &7l ttfl^-o]! S^M" ^« 0 >^O.S 7] 

<67> OH- <a*M ^- ^ofl^ tiflo^o} Aj-^ofl ^^l^Tfl S^, ti^O^o] # 

^ ^ ^ ^-^^o] tiflo^cq ^<y-a.o|o] c^^cf ^l °1 S. 4^] 

=H , ^^1^^ ^ SMI 

<68> 5L 7°fl^r ^^cHl WlH^^I ^2:71- °\}% 5LA]S]a] olc|. £ 7^1 ^-o] 

£ ^tb S]^7fl- 7]7l^ tifl^^(4' ^ ^ SH 3 - #^ ^^^o] 
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o^(4' )4 £oj ^ ^ ^ojg. Eflol3|^l ^#0.3. «g^£|^ ^JE 7>^^cf. 

oinfl *qi 3j *f| 2 ^(3,10)^1 5]^^- wfl^^5] #*fl3<y sq^^cf ^ ^o] 



£o] ^ofl o^}ig Jr)^^ Wfl^^Sf, JL^*}^ ^ Tfloj^ofl ^i^i 

£)^r Jl^^t- ^-g-^H 5)^i^7> ttflo] ^ ^ <#<=H*m ^ 

^RJtt -*^HH ^r^^H ^^^^^1^, S-S^^^Hl 51 
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1] 

°ll 

^ ^ ^ ^^^.Cf ^ $>JE^- ^#£)o} ( # 

#7l JL^^h§- ^^O.S *1*1*>51^ ^7} ol^7>^ tfl^ #JjL ^oVofl #7l 
JL^^Sl #-^34 afll SM; ^ 

#7l *1H^ ^^MH, #7l 3*1*>» ^ 0151^- #7l ol^-g- 

2] 

*H 1%H1 &°H. # 7 ] S]^7>^ ^ #7l S<|H1 il^Al7l7l C^o} 

4^H5. ^^^l ^^>* X^Vul, #7l JL^*Rr #71 3*1*1-21 53.<££\ cfl-g-^V 

^ 3*H1 #^3^ p>nvilB ^ #71 ^*H1 *Hr* Sl7>*|-fe i^-s>^ 
[^t 1 * 3] 

*ll 1%H1 9l°]*\ , #71 -H^Kr ^ #7l S^ofl ^s-s. M ^ A ] 7 j 7 ] ^^^S. 
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4] 

5] 
6] 

JjL^S} #^-<*fl ^"71 *fl2 ^7]- ^*l*Rr SJ-fe 
7] 

8] 

1%H1 9X^^\, A cM wflo^^ ^ VJ f £ ^ ^o. s ^-ig^o] §o>^l^ Efl 

olsl^o.^ ^ ^ ^ ^ f^lS SRr ^l^-S-Ei. 
9] 
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101 

vfl-^-ofl 4^2} ^V-g- #JjL ^Vofl ^42.^ iL^ol tg^S]^ Aj- 7 1 tiH^-g- 

^0_S. 3j-X>^ I7fl ol^Vo^ g^tlEf ^Ofl ^-^ji, ^^Ofl^ 0.5: 

afll ^ 

^71 JL^^-d]} *l)2 Ifsf^ 

11] 

[^^J- 12] 

10^1 9X°]*}, ^7} *fll ^ *fl2 2^5} ^7) Hfl<H^^ ^-£1} ^ 3^ 
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13] 

14] 

10%H1 5&<H>M, #71 tilM^ ^ <5^ 2.A^ 7 > ^=^#<y 
IQtt 15] 

10%H1 91°]*], ^7] ##7l^-ofl^ JL^ofl S<^* 7>*>^ ^7} TJ^SlZL, #7] 
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